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Overview
q STROKE	  Tool
Ø STROKE	  =	  STorm Retrievals	  frOm KSC	  E-­‐fields
q Flash	  Energy	  Trending	  Tool
q Questions
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STROKE	  	  Interface
Field	  	  Mill	  	  Records	  	  (Ez @	  Surface)
W.	  Koshak,	  NASA/MSFC	  ZP11
Lightning	  	  Detection	  	  &	  	  △E	  	  	  Analysis
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Δρ
STROKE	  	  Lightning	  	  Charge	  	  Retrieval
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Sample	  	  Lightning	  	  Charge	  	  Retrievals
W.	  Koshak,	  NASA/MSFC	  ZP11
Lightning	  	  Charge	  	  from	  	  One	  	  Flash































Return	  	  Stroke	  	  LNOx Production	  
Koshak, W. J., R. J. Solakiewicz, H. S. Peterson, 2015: A return stroke





















Transport	  	  Losses: Acoustical,
Radiative,	  Conductive,
Convective	  Mixing
E Q L= +
E Q L= +
Q = Flash (optical) energy detected by LIS
U = Flash energy undetected by LIS 
E = Q + U = Total Flash Energy
β = Q/E = fraction of total energy detected  by LIS
tiny	  absorbed
 event footprint   
 event boresight angle
event energy density
#  frames occupied by kth
(  event 
 flash
 # pixels illuminated
in the  fla
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LIS-­‐Intercepted	  Optical	  Energy	  from	  kth	  Flash












r R H= + =
LIS orbital altitude










































(range	  from	  event	  footprint	  to	  LIS)(foreshortening	  angle)
⇠¯ ijk







β = Q/E = fraction of total energy detected  by LIS  
~ 1.8675x10-19 implies  250 moles/flash  on average in 1998.
Y = Thermo-chemical Yield  =  1017 molecules/Joule
NA = Avogadro’s Constant    =  6.022 x 1023  molecules/mole
[moles/Joule] [Joules/flash]
[moles/flash] β




q Lightning	  Nitrogen	  Oxides	  (LNOx)	  affect	  greenhouse	  
gases	  &	  hence	  climate.
q Use	  Space-­‐Based	  Flash	  Optical	  Data
q Optical	  à Flash	  Energy	  	  à Flash	  LNOx Production
TRMM/LIS	  Flash	  Density	  (#/km2)
TRMM/LIS:	  	  LNOx trended	  downward,	  but	  upward	  more	  recently
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